Disruption of the L-arabitol dehydrogenase encoding gene in Aspergillus tubingensis results in increased xylanase production.
Fungal xylanases are of major importance to many industrial sectors, such as food and feed, paper and pulp, and biofuels. Improving their production is therefore highly relevant. We determined the molecular basis of an improved xylanase-producing strain of Aspergillus tubingensis that was generated by UV mutagenesis in an industrial strain improvement program. Using enzyme assays, gene expression, sequencing of the ladA locus in the parent and mutant, and complementation of the mutation, we were able to show that improved xylanase production was mainly caused by a chromosomal translocation that occurred between a subtilisin-like protease pepD gene and the L-arabitol dehydrogenase encoding gene (ladA), which is part of the L-arabinose catabolic pathway. This genomic rearrangement resulted in disruption of both genes and, as a consequence, the inability of the mutant to use L-arabinose as a carbon source, while growth on D-xylose was unaffected. Complementation with constitutively expressed ladA confirmed that the xylanase overproducing phenotype was mainly caused by loss of ladA function, while a knockout of xlnR in the UV mutant demonstrated that improved xylanase production was mediated by XlnR. This study demonstrates the potential of metabolic manipulation for increased production of fungal enzymes.